INTRODUCTION
In certain parts of the world, malaria is a major health worries for the population [8] . Malaria is caused by the Plasmodium parasite, its transmission to human through bites by the female Anopheles mosquito [10] , it can also be transmitted from an infected mother to her unborn baby (congenitally) or through blood transfusion [5, 13] . This disease is threatening humanity to the same level as the world's major infectious diseases such as cholera, tuberculosis and HIV/AIDS [9] . In the African continent, this disease is endemic and a huge number of human lives, mostly children, are lost each year [3] . One of the ways to understand the transmission and spread of the disease is through properly developed mathematical model. Essentially the model involves the interactions between human and mosquito and mathematically written as a system of ordinary differential equations. One of the first models
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was described by Ross in 1911 and major extensions given by MacDonald in 1957 [13] . Since then, various models have proposed to take into account various scenarios and regions.
A major question that these models hoped to answer is the effect of drug and treatment. As a result of drug resistant strains of the parasite, treating malaria and controlling it is increasingly difficult. One factor for the lack of vaccine is the complex adaptability of the malaria pathogens [8] . However, drug is still the main biological defense against the disease. What is needed is a proper strategy in the administration of the drug together with the drugs efficiency.
In this paper, we propose a new model for the spread of malaria, which is an extension of the existing mathematical models of malaria see for example [2, 3, 4, and 10] . The extension of model includes transmission from blood transfusion and congenitally. It also include rejecting the return path from infected to the susceptible and recovered to susceptible, it is assumed that the recovered individuals acquired permanent immunity against re-infection. We shall analyze the models dynamically and then look at the effectiveness of drug. The paper is organized as follows, in section 2; we described the model and its basic properties. In section 3, equilibrium state and it stability. In section 4, numerical simulation and finally, conclusion in section 5. 
Susceptible, infected and recovered humans
The population of susceptible humans is increased via recruitment of humans (by birth or immigration) into the community at a constant rate Λ . It is decreased by infection acquired through contact with infected mosquitoes (at a rate 1 β ) or by through blood transfusion (at a rate 2 β ) and natural death (at a rate µ ). This gives ( )
Infected humans are generated either by birth as a result of infected mother to her unborn baby (congenitally) at a rate η or through the infection of susceptible humans follows contact with infected mosquitoes. It is decreased either by natural death (at a rate µ ), and malaria induced death (at a rateα ) and by recovery from infection at a rate γ with drug efficiency (at a rate A ). Thus
The recovered humans are generated by the recovery of infected humans (at a rate γ ) as result of intake of drugs (anti-malaria) with efficiency (at a rate A ). It decreased by natural death (at a rate µ ). So that
Susceptible and infected mosquitoes
The susceptible female mosquito population is generated by the birth or immigration of susceptible mosquitoes (at a rateπ ). It is diminished either by infection, acquired when susceptible mosquitoes feed from the blood of infected humans (at a rate 3 β ), or by natural death (at a rateψ ). This yield
The infected female mosquito population is generated via the infection of susceptible mosquitoes by humans and diminished by natural death (at a rateψ 
The above assumptions and derivations leads to the following system of ordinary differential equations 
Basic properties of the model.
Since the model (6) monitors human and mosquito populations, all its associated parameters are non-negative. Furthermore, the following positivity results holds.
Theorem 1
The variables of the model (6) are positive for all time t . In other words, solutions of the model equation (6) with positive initial data will remain positive for all time 0 t > .
Proof: Let the initial data be
From the first equation of the model (6) we have
Therefore, 
EQUILIBRIUM STATES AND ITS STABILITY
The equilibrium states are obtained by setting the right hand side of equation (6) equal to zero. We get two equilibrium points. The disease free equilibrium state (DFE) of the model (6) is given by
The endemic equilibrium (EE) 0f the model (6) 
Basic reproduction number.
In epidemiological models, the basic reproduction number, some time called basic reproduction rate or basic reproductive ratio, denoted by 0 ℜ , is one of the most useful threshold parameters, it is unit-less threshold quantity for the disease control which defines the number of secondary infections produced by a single infected individual in a completely susceptible population. It helps determine where an infectious disease will spread through a population. The most important equilibrium state for disease control is the disease free equilibrium state (DFE) and its linear stability is governed by the basic reproduction 0 ℜ [6] .
The dynamics of the model is analyzed by 0 ℜ given by 3  2 2  2  2  2  2  2  3  2  2  3  3   (3  6  2  2  2  2  2 2 ) A A ψµ ψ µ ψµ α ψµ η ψµ γ ψ µα ψ µη ψ µ ψ µ γ β π λ ψµ 2 2  2 2  2 3  3 2  2 2  2  3  2  3  3  3  3   (2  2  2  3  2  2  2  2 (6) is where 0 E is the disease free equilibrium point. From LaSalle's invariant principle [7, 12] this implies that 0 E is globally asymptotically stable in D .
This implies that malaria can be eradicated in the human-mosquito population.
NUMERICAL SIMULATION
In this section we use the characteristic equation (14) in the form ( ) H λ and apply the result of Bellman and Cooke, as used by [1] , to test the stability or otherwise of the disease free equilibrium state with the effectiveness of the drug application. 3  2 2  2  2  2  2  2  3  2  2  3  3   (3  6  2  2  2  2  2 2 ) A A ψµ ψ µ ψµ α ψµ η ψµ γ ψ µα ψ µη ψ µ ψ µ γ β π λ ψµ
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Hence the disease free equilibrium state will be stable if
Using hypothetical values for parameters in (15) and (18) , values were generated for ( ) From the analysis, it can be seen that the disease free equilibrium state will be unstable if the anti malarial drug is less than 60% efficient and stable from 60% and above. However it was also observed that when the death rate of the mosquito is high the population will be stable. We can conclude that once malaria is in a population, the application of efficient anti malaria drugs and reducing mosquito's can reduce infectious death and the population will be stable. The model that we proposed in this paper explicitly includes drug efficiency as a parameter. It was shown that if the anti-malarial drug is above certain threshold efficiency, the population will be stable, that is there will not be an epidemic. This can be one of the strategies in the administration of drug to contain malaria.
